Cardiolipin liposomes sequester a reactivatable partially folded rhodanese intermediate.
The interaction was studied between the mitochondrial enzyme thiosulfate sulfurtransferase and liposomes, in the form of large unilamellar vesicles (LUV), prepared from either cardiolipin (CL), PtdCho or PtdSer. At equivalent concentrations of lipid, more partially folded thiosulfate sulfurtransferase bound to CL/LUV than to PtdSer/LUV, and only traces were bound to PtdCho/LUV. Native thiosulfate sulfurtransferase did not bind to any of these LUV. We show that CL/LUV-sequestered thiosulfate sulfurtransferase is inactive but may be reactivated (approximately 56%) with the aid of detergents, thiosulfate, beta-mercaptoethanol and phosphate buffer. Reactivations in the presence of PtdSer/LUV or PtdCho/LUV was only 9% or 1%, respectively. Analysis of the complex by protease digestion and fluorescence spectroscopy indicated that thiosulfate sulfurtransferase was held by CL/LUV and PtdSer/LUV as a folding intermediate. Data presented here suggest that detergents may not interact directly with the protein, but, rather, their primary role in reactivation is to disrupt the LUV, allowing flexibility to the anchored thiosulfate sulfurtransferase molecule, thereby promoting folding. These studies complement other reports which imply a possible role for CL in protein translocation across the mitochondria, since we find that CL binds to thiosulfate sulfurtransferase and sequesters it in a translocation-competent prefolded conformation, which may readily lead to a correctly folded enzyme.